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4) HYDROGEN STORAGE APPARATUS 
7)Abstract: 

ROBLEM TO BE SOLVED: To reduce the weight of a hydrogen storage 
>paratus. 

DLUTION: The hydrogen storage apparatus 1 is provided with a 
'drogen storage means 3 (MH tank aggregate) housing a hydrogen 
orage alloy, and a hydrogen tank 2 (high pressure one) for storing 
'drogen in a gaseous state separately from the means 3, and is 
>mposed such that the pressure of the hydrogen tank 2 is higher than 
at of the means 3. The apparatus 1 is also provided with a pressure 
duction means 6 (regulator for charging) for reducing, to a prescribed 
y/el, the pressure of hydrogen supplied from a hydrogen charging device 
r supplying hydrogen to the apparatus 1 and charging thereinto. Further, 
e hydrogen storage means 3 includes a plurality of tanks 31 (MH tanks) 
>using hydrogen storage alloy, respectively. 
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rhis document has been translated by computer.So the translation may not reflect the original precisely. 
**** shows the word which can not be translated, 
n the drawings, any words are not translated. 



AIMS 



[aim 1] The hydrogen storage means which contained the hydrogen storing metal alloy, and the aforementioned 
drogen storage means are hydrogen storage equipment which is hydrogen storage equipment equipped with the 
drogen tank which stores hydrogen in the state of gas independently, and is characterized by having the composition 
th which hydrogen is filled up so that the pressure of the aforementioned hydrogen tank may become high rather 
in the aforementioned hydrogen storage means. 

laim 2] Hydrogen storage equipment according to claim 1 characterized by having a reduced pressure means to 
compress the pressure of the hydrogen supplied from the hydrogen restoration equipment which supplies and fills up 
^aforementioned hydrogen storage equipment with hydrogen to a predetermined pressure, 
laim 3] Hydrogen storage equipment according to claim 1 or 2 characterized by constituting the aforementioned 
drogen storage means including two or more hydrogen storing metal alloy tanks which contained the hydrogen 
.ring metal alloy, respectively. 
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•TAILED DESCRIPTION 



etailed Description of the Invention] 

)01] . 

ie technical field to which invention belongs] this invention relates to the hydrogen storage equipment which 

)plies hydrogen to hydrogen use devices including a fuel cell. 

escription of the Prior Art] The fuel cell electric vehicle (FCEV;Fuel Cell Electric Vehicle) attracts attention from 
: environmental side of suppressing the discharge of the carbon dioxide leading to global warming in recent years. A 
5l cell electric vehicle carries the fuel cell (FC;Fuel Cell) which hydrogen (H2) and the oxygen in air (02) are made 
react electrochemically, and generates them, supplies the electrical and electric equipment which the fuel cell 
lerated to a run motor, and is generating driving force. 

)03] The hydrogen storage equipment which used for hydrogen use devices including a fuel cell the proof-pressure 
tight container (henceforth "MH tank") which held the hydrogen storing metal alloy as equipment which supplies 
drogen attracts attention. In addition, MH is Metal. It is the abbreviation for Hydride. This hydrogen storing metal 
oy is an alloy which can do what the hydrogen which absorbed hydrogen (hydrogen gas) so much (carrying out 
elusion), and carried out occlusion is taken out for if needed (it emits). In case it generates heat in case a hydrogen 
dng metal alloy carries out occlusion of the hydrogen as the property, temperature rises and hydrogen is emitted, an 
dothermic is carried out and temperature falls. Moreover, as shown in drawing 6 , if an equilibrium-hydrogen 
jssure will also rise if the temperature of a hydrogen storing metal alloy rises as the property (elevated-temperature 
ft), and, as for a hydrogen storing metal alloy, temperature falls, an equilibrium-hydrogen pressure will also decline 
w-'temperature shift). That is, since considering the time of occlusion an equilibrium-hydrogen pressure will rise if 
; temperature of a hydrogen storing metal alloy rises, the amount of the hydrogen which can carry out occlusion 
comes less. On the other hand, since considering the time of discharge an equilibrium-hydrogen pressure will decline 
he temperature of a hydrogen storing metal alloy falls, the hydrogen which carried out occlusion cannot fully be 
litted. Therefore, MH tank is cooled at the time of the occlusion of hydrogen, and a temperature rise is prevented, 
d MH tank is heated at the time of discharge of hydrogen, and it is made to prevent a temperature fall with hydrogen 
>rage equipment. 

304] On the other hand, the during starting (at the time of a cold start) of for example, hydrogen use equipment etc. 
nnot fully emit hydrogen from MH tank, when the heat source for heating MH tank is not obtained. Therefore, the 
mposition whose juxtaposition etc. carries out the auxiliary tank which can emit hydrogen at the time of low 
nperature is used for hydrogen storage equipment. For example, the hydrogen-fuel feeder of the hydrogen fueled 
gine which has the composition which put side by side the hydrogen-absorption tank in ordinary use and the 
drogen-absorption tank for the time of starting is indicated by JP,5-106513,A. Even if not heated by the hydrogen- 
sorption tank for the time of starting of this hydrogen-fuel feeder, the hydrogen storing metal alloy which emits 
drogen in the state of low temperature is built in it. Moreover, since the internal pressure of the hydrogen-absorption 
lk for the time of starting becomes high, in order to stop weight increase and to give pressure resistance, the 
drogen-absorption tank for the time of the time of starting is made small. And at the time of starting in the cold 
ichine state, hydrogen is supplied from the hydrogen-absorption tank for the time of starting, and it is made to put a 
drogen fueled engine into operation. 

005] Moreover, the hydrogen fueled car which put side by side the main-fuel tank filled up with the hydrogen storing 
stal alloy and the subfuel tank of small capacity to JP,7-101255,A is indicated. As for this hydrogen fueled car, 
drogen is supplied to an engine from a subfuel tank at the time of starting. In addition, hydrogen may be supplied to 
mbfuel tank from a main-fuel tank. Moreover, a subfuel tank may be filled up with a hydrogen storing metal alloy. 
006] Moreover, while connecting a gas holder with the gas outlet of the hydrogen storing metal alloy tank by which 
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tiled up with the hydrogen storing metal alloy through a check valve, the hydrogen gas feeder which connected the 
Jrogen supply pipe which supplies hydrogen to the gas outlet of a gas holder to an external instrument (fuel cell) is 
icated by JP,9-142803,A. Although this hydrogen gas feeder has the composition equipped with a gas holder 
ween a hydrogen storing metal alloy tank and a fuel cell, it is made to supply hydrogen to a fuel cell from a gas 
der at during starting using what the pressure in a gas holder is sufficiently high with the check valve (about 0.9 
>a(s)). On the other hand, after starting, since the internal pressure of a hydrogen storing metal alloy tank will 
:ome high if the temperature of the warm air discharged from a fuel cell main part rises, hydrogen is made to be 
>plied with a check valve from the hydrogen storing metal alloy tank. 

)07] Moreover, the hydrogen gas feeder equipped with the main hydrogen storage tank which holds the high- 
iperature-service hydrogen storing metal alloy which emits hydrogen in the state of a predetermined elevated 
iperature in JP,2000-12062,A, the subhydrogen storage tank which holds the low-temperature-service hydrogen 
ring metal alloy which may emit hydrogen in the state of [ state / elevated-temperature / predetermined ] low 
aperature is indicated. The internal pressure of the main hydrogen storage tank supplies hydrogen to an external load 
el cell) from a subhydrogen storage tank at the time of a low, at i.e., the time of starting, and after starting, this 
drogen gas feeder will supply hydrogen to an external load from the main hydrogen storage tank, if the internal 
assure of the main hydrogen storage tank increases. 
)08] 

oblem(s) to be Solved by the Invention] However, with the aforementioned conventional technology, the problem of 
)ply of the hydrogen at the time of starting cannot solve the problem of a weight, although canceled. That is, when 
i tank which contained the hydrogen storing metal alloy (restoration) is carried in a fuel cell electric vehicle since 
; weight is heavy for example, although it is compact, it has the problem that mpg becomes bad. Moreover, when a 
dght is heavy, there is a problem that handling becomes difficulty. Therefore, it is necessary to attain lightweight- 
.tion. On the other hand, if the amount of the hydrogen which can be stored because of lightweight-izing becomes 
s, it is not desirable that the distance of a fuel cell electric vehicle which can be run will become short, for example 

Moreover, the heat generated in case occlusion of the hydrogen is carried out to MH tank will make late restoration 
sed (occlusion speed) of the hydrogen to hydrogen storage equipment. 

)09] Then, this invention aims at offering the lightweight hydrogen storage equipment which solved said technical 

)blem. 

)10] 

[eans for Solving the Problem] This invention persons inquired wholeheartedly, and while making it the hybrid 
stem which combined the hydrogen tank which stores hydrogen in the state of gas with the hydrogen storage means 
lich contained the hydrogen storage material for hydrogen storage equipment, by setting up each pressure 
propriately, it finds out that the aforementioned technical problem is solved and came to complete this invention, 
■at is, the hydrogen storage means which contained the hydrogen storing metal alloy, and the aforementioned 
drogen storage means are hydrogen storage equipment equipped with the hydrogen tank which stores hydrogen in 
> state of gas independently, and the hydrogen storage equipment (a claim 1) of this invention which solved the 
>rementioned technical problem is characterized by to have the composition with which hydrogen is filled up so that 
i pressure of the aforementioned hydrogen tank may become high rather than the aforementioned hydrogen storage 
sans. 

31 1] MH tank in the gestalt of implementation of invention which carries out a postscript is equivalent to a hydrogen 
>rage means, and the hydrogen storing metal alloy is contained by the interior. On the other hand, the high-pressure 
drogen tank in the gestalt of implementation of invention which carries out a postscript is equivalent to a hydrogen 
lk, and hydrogen is stored by high pressure. Among these, a hydrogen storage means has the optimal pressure 
orage pressure) for storing hydrogen from the balanced hydrogen pressure of a hydrogen storing metal alloy, and the 
ation of proof-pressure structure, and the amount of the hydrogen which can be stored however it may make a 
essure high does not increase, so that it balances the pressure made high. On the contrary, in order to secure pressure 
sistance, the thickness of the material which constitutes a hydrogen storage means will be needed, and the weight of a 
drogen storage means will increase. On the other hand, the amount of the hydrogen which can store it the more the 
Dre a hydrogen tank makes a pressure high by the Boyle Charle's law increases. Therefore, with this composition, 
drogen is stored so that the pressure of a hydrogen tank may become high rather than a hydrogen storage means, 
oreover, although big heat occurs in case a hydrogen storing metal alloy carries out occlusion of the hydrogen, with 
is composition, hydrogen is stored also in a hydrogen tank. Therefore, unlike storing hydrogen, the load to a 
drogen storage means decreases only with a hydrogen storage means (the calorific value of a hydrogen storage 
aterial can be reduced). In addition, although heat occurs with adiabatic compression etc. in case a hydrogen tank is 
led up with hydrogen, there is less calorific value than the hydrogen storage means which contained the hydrogen 
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)12] Next, hydrogen storage equipment according to claim 2 is characterized by having a reduced pressure means to 
compress the pressure of the hydrogen supplied from the hydrogen restoration equipment which supplies and fills up 
: aforementioned hydrogen storage equipment with hydrogen to a predetermined pressure in the composition of a 
iml. 

)13] Hydrogen storage equipment will supply the stored hydrogen to hydrogen use equipments, such as a fuel cell, 
i will be in sky condition. Then, although restoration of the hydrogen to hydrogen storage equipment is performed, 
th this composition, the pressure of the hydrogen supplied from hydrogen restoration equipment is decompressed by 
; predetermined pressure by the reduced pressure means (for example, .., such as a regulator, drawing, and a 
hieing valve). The pressure which fulfills the conditions to which the pressure of a hydrogen tank becomes high 
her than a hydrogen storage means, of course decompresses. 

)14] Moreover, hydrogen storage equipment according to claim 3 is characterized by being constituted including two 
more hydrogen storing metal alloy tanks by which the aforementioned hydrogen storage means contained the 
drogen storing metal alloy, respectively in the composition of a claim 1 or a claim 2. 

)15] It is cooled at the time of the occlusion of hydrogen, and the hydrogen storage means which contained the 
drogen storing metal alloy is heated at the time of discharge of hydrogen. If it carries out like this composition, since 
; surface area of a hydrogen storage means can be made large, heating/cooling becomes easy. 

mbodiments of the Invention] Hereafter, the operation gestalt of this invention is explained in detail with reference 
a drawing. 

317] First, this invention persons have grasped the relation between the internal pressure of a hydrogen storage 

sans slack MH tank, volume, and a weight by the simulation. The conditions of a simulation are as follows. 

) MH tank has the shape of a cylindrical shape with a length of 800mm made from an aluminium alloy. 

I Fill up the hydrogen storing metal alloy of a predetermined BCC system into MH tank with a predetermined filling 

;tor. 

) Carry out occlusion (restoration) of the 1 OOg hydrogen to MH tank. 

jeded volume and weight (the weight of a hydrogen storing metal alloy is included) of MH tank carried out the 
nulation of how it changes with the internal pressure (******) of MH tank under this condition. In addition, on this 
ndition, when a hydrogen storing metal alloy cannot carry out many occlusion of the hydrogen, for example, if the 
assure of MH tank tends to carry out occlusion of the lOOg hydrogen to MH tank in a low case, many hydrogen 
>ring metal alloys are needed. That is, in order to contain many hydrogen storing metal alloys, the volume of MH 
lk will increase (since length was decided as 800mm, a diameter increases). Of course, the weight of the material 
lich constitutes the weight and MH tank of a hydrogen storing metal alloy which are contained by MH tank also 



ureases. 

31 8] With reference to drawing 1 , the relation between the internal pressure of MH tank obtained as a result of the 
nulation, volume, and a weight is explained. Drawing 1 is drawing showing the relation between the internal 
assure of MH tank, volume, and a weight, the weight and volume of MH tank are taken on the vertical axis, and the 
:ernal pressure (******) of MH tank is taken along the horizontal axis. In this drawing 1 , a solid line is a line which 
ows the weight of MH tank, and the relation of internal pressure, and a dotted line is a line which shows the volume 
MH tank, and the relation of internal pressure. 

019] As shown in drawing 1 , in the weight and volume of a low and MH tank, the hydrogen pressure force 
enceforth "internal pressure of MH tank") of MH tank will become large. This is because many hydrogen storing 
stal alloys are needed in order that the internal pressure of MH tank may carry out occlusion of the hydrogen whose 
-drogen storage capacity of a hydrogen storing metal alloy is 1 OOg few (refer to drawing^ ) to a low. And it is 
cause the outer diameter of MH tank becomes large in order to contain many hydrogen storing metal alloys (material 
creases). 

020] If the internal pressure of MH tank is raised and it goes, the weight and volume of MH tank will decrease 
pidly, and will go. This is because the amount of hydrogen storing metal alloys which is needed in order for the 
drogen storage capacity of a hydrogen storing metal alloy to increase rapidly in spite of elevation of few pressures in 
-elation with an equilibrium-hydrogen pressure (plateau **) (refer to drawing^ ) and to carry out occlusion of the 
lOg hydrogen decreases sharply. And when the amount of hydrogen storing metal alloys decreases sharply, it is 
:cause the outer diameter of MH tank becomes small sharply (lightweight-ization by curtailment of the amount of the 
drogen storing metal alloy used is attained). 

021] If the internal pressure of MH tank is furthermore raised and it goes, curtailment of the weight of MH tank by 
e pressure buildup and capacity will reach a limitation. This is because it becomes impossible to cut down the 
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lount of a hydrogen storing metal alloy required for the hydrogen storage capacity by the hydrogen storing metal 
oy to reach saturation, and carry out occlusion of the lOOg same hydrogen as shown in d rawi ngj) even if it raises the 
ernal pressure of MH tank. Since desorption pressure will also be high-pressure-ized since hydrogen can be stored 
o in the opening sections other than the hydrogen storing metal alloy in MH tank in the state of compression and the 
idunt of the hydrogen which can be emitted at the time of low temperature will incidentally increase while the 
iount of the hydrogen in which a hydrogen storing metal alloy carries out occlusion increases if internal pressure of 
H tank is high-pressure-ized, it is desirable. 

)22] If the internal pressure of MH tank is further raised from this state, the weight and volume of MH tank will 
me to rise. This is because the thickness of MH tank which is needed in order to secure pressure resistance increases 
rtainly and goes by elevation of the internal pressure of MH tank, while occlusion of the further hydrogen by the 
drogen storing metal alloy cannot be desired. Incidentally, if the thickness of MH tank increases, it will be hard 
ming to tell heat to the interior of the external shell of MH tank, and will be hard coming to cool the hydrogen 
ring metal alloy in MH tank at the time of occlusion. Then, occlusion takes time or the amount of the hydrogen 
rich carries out occlusion becomes less. On the other hand, it is hard coming to heat the hydrogen storing metal alloy 
MH tank at the time of discharge. Then, when required, the hydrogen of a complement will not be able to be 
tained, but responsibility will become bad. In addition, the difference has arisen in the weight increase of MH tank, 
d the increase in volume. This is because it will decrease though the capacity (outer diameter of MH tank) of MH 
lk which is needed for the hydrogen which exists in crevice portions other than the hydrogen storing metal alloy in 
j part MH tank being compressed, and carrying out occlusion (storage) of the hydrogen which is the same 1 OOg is 
ght, if internal pressure becomes high. 

323] Next, the relation between the internal pressure of a high-pressure hydrogen tank, the quantity to be stored of 
drogen, and a weight is explained. About the relation between the internal pressure of a high-pressure hydrogen 
lk, and the quantity to be stored of hydrogen, since a high-pressure hydrogen tank is a high pressure vessel which 
>res gas-like hydrogen by high pressure, the more a pressure becomes high, the more its quantity to be stored of 
drogen increases by the Boyle Charle's law. At this point, the hydrogen storing metal alloy is contained and it differs 
>m MH tank with few space portions. 

324] Moreover, about the internal pressure of a high-pressure hydrogen tank, and the relation of a weight, if internal 
assure becomes high, it is necessary to thicken thickness of a high-pressure hydrogen tank, and the weight of a high- 
assure hydrogen tank will increase with the increase in internal pressure, the weight of MH tank by which the 
drogen storing metal alloy is contained at this point - the weight of a upward tendency and a high-pressure 
drogen tank - upward tendencies differ In addition, since there is little generation of heat and there is less need for 
oling at the time of being heating / hydrogen restoration at the time of being hydrogen desorption than MH tank 
mpared with MH tank, a high-pressure hydrogen tank can use the lightweight high-pressure hydrogen tank made of a 
nn (product made from FRP). Therefore, even if it stores hydrogen by high pressure, the increase in a weight of a 
gh-pressure hydrogen tank can be lessened. Moreover, even when storing the same quantity of hydrogen, 
;htweight-izing is more possible than the part which does not contain a hydrogen storage material, and MH tank 
ipacity becomes larger than MH tank). 

025] In this invention, MH tank and the high-pressure hydrogen tank were combined from such knowledge, and if it 
ys, hydrogen will be stored with a hybrid system. 

026] Then, the hydrogen storage equipment of 1 operation gestalt of this invention is explained, some fuel cell 
metric vehicles (henceforth "vehicles") with which, as for drawing 2 , the hydrogen storage equipment of 1 operation 
stalt is carried - it is a transillumination side elevation Drawing 3 is the block block diagram of the hydrogen storage 
uipment of 1 operation gestalt. 

027] As shown in drawin g 2 , the hydrogen storage equipment 1 in this 1 operation gestalt is carried in the posterior 
rt of vehicles. Moreover, FC box is carried in the under floor of a crew seat at vehicles. The fuel cell (hydrogen use 
uipment) is contained in this FC box. Moreover, the run motor is carried in the anterior part of vehicles. Moreover, 
e fuel cell is connected with hydrogen storage equipment 1 by the hydrogen supply pipe which is not illustrated. 
028] As shown in drawing 3 , hydrogen storage equipment 1 is constituted including piping which connects the high- 
essure hydrogen tank 2, MH tank aggregate 3, the hydrogen restoration mouth 4, a filter 5, the regulator 6 for 
storation, the 1st regulator 7 for discharge, the 2nd regulator 8 for discharge, and these. In addition, signs simian 
rusl, simian virus2, and simian virus3 are solenoid valves (isolation valve). As for the hydrogen storage equipment 1 
this' drawing 3 , MH tank aggregate 3 is connected with the high-pressure hydrogen tank 2 in parallel to the fuel cell 
y drogen use equipment). 

029] The high-pressure hydrogen tank 2 is a resin tank made from fiber reinforced plastics (FRP), and pressure 
sistance and airtightness are secured. And it is lightweight. As for this high-pressure hydrogen tank 2, hydrogen is 
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ed up with the maximum pressure of 25MPa(s). The high-pressure hydrogen tank 2 has during starting and the role 
which the desorption pressure force of MH tank aggregate 3 supplies [ the temperature of a hydrogen storing metal 
oy ] hydrogen to a fuel cell at the time of a low for a low reason. Moreover, the high-pressure hydrogen tank 2 has 
; role by which hydrogen is usually supplied to a fuel cell also at the time. That is, the relation of the amount of 
drogen desorption of the amount of hydrogen desorption + high-pressure hydrogen tank 2 of the amount of demand 
msumption) hydrogen =MH tank aggregate 3 of a fuel cell is filled. It differs from only during starting supplying 
drogen like this point and the conventional technology (JP,7-101255,A, JP,9- 142803, A) greatly. Moreover, the high- 
?ssure hydrogen tank 2 differs from the conventional technology greatly in that hydrogen is stored by the pressure far 
>her than MH tank aggregate 3. 

330] MH tank aggregate 3 is the aggregate which connected two or more MH tanks 3 1 of the same size (even if a 
oology is in-series, parallel is sufficient as it). The MH tank 31 is a proof-pressure airtight tank by which there is 
jrmal resistance and thermal conductivity also made the good aluminium alloy the quality of the material rather than 
5 product made of a resin. The hydrogen storing metal alloy is contained inside the MH tank 31. This MH tank 31 
a carry out occlusion of the hydrogen now by the maximum pressure of 5MPa(s) from 3 (natural the pressure of the 
>h-pressure hydrogen tank 2 low). Moreover, the MH tank 31 is heated / cooled by heating/cooling means which is 
t illustrated. Incidentally, MH tank aggregate 3 is made into the aggregate of two or more MH tanks 31 for 
rforming heating/cooling of a hydrogen storing metal alloy with sufficient responsibility. In addition, the amount of 
drogen in which the storage as the MH tank aggregate 3 is possible is made into the same grade as the amount of 
drogen which can store the high-pressure hydrogen tank 2. 
331] As a hydrogen storing metal alloy, the following can be used, for example. 

32 type alloy (Laves-phase alloy); TiCr 2 and 2 (nickel (Zr, Ti), Mn, V, Fe) .. AB5 type alloy; LaNi5 and MmNiS .. 
CC system alloy; Ti-V-Cr and Ti-V-Mn .. in addition to this; Mm in MmNi5 which is Mg system alloy is the 
breviation for a misch metal. 

332] The hydrogen restoration mouth 4 is used, in case vehicles drop in at a hydrogen station like a gas station and 
5 filled up with hydrogen. This hydrogen restoration mouth 4 is carrying out composition which serves as a check 
lve, and the hydrogen with which it filled up from the hydrogen restoration equipment which is not illustrated flows 
ckwards. 

033] A filter 5 is a filter which removes this, when impurities to which poisoning of dust or the hydrogen storing 
stal alloy is carried out, such as oxygen and moisture, are contained in the hydrogen supplied from hydrogen 
storation equipment. 

034] The regulator 6 for restoration is a reducing valve (reduced pressure means) which decompresses the pressure 
the hydrogen supplied to the MH tank 31 from hydrogen restoration equipment even to a predetermined pressure, 
le 1st regulator 7 for discharge is a reducing valve which decompresses the pressure of the hydrogen supplied to a 
el cell from the high-pressure hydrogen tank 2 even to a predetermined pressure. The 2nd regulator 8 for discharge is 
educing valve which decompresses the pressure of the hydrogen supplied to hydrogen use equipment from MH tank 
gregate 3 even to a predetermined pressure. Each regulator 6, 7, and 8 has the role of a check valve. 
035] In addition, the hydrogen of the high-pressure hydrogen tank 2 by which the solenoid valve simian virus 1 of 
e upstream of the high-pressure hydrogen tank 2 is stored by the high pressure at the time of usual is made not to be 
pplied to MH tank aggregate 3 through the regulator 6 for restoration. And when restoration of the high-pressure 
'drogen tank 2 is completed, the pressure of high hydrogen is further supplied from hydrogen restoration equipment, 
id it is made for the high-pressure hydrogen tank 2 not to overload hydrogen. Even when incidentally filled up with 
e same quantity of hydrogen, the high-pressure hydrogen tank 2 can be filled up with hydrogen in a short time rather 
an MH tank aggregate 3. Moreover, when not meaning the solenoid valve simian virus 2 of the downstream of the 
gh-pressure hydrogen tank 2, hydrogen is made not to be supplied to a fuel cell from the high-pressure hydrogen tank 
Moreover, like [ the solenoid valve simian virus 3 of the downstream of MH tank aggregate 3 ] a solenoid valve 
man virus 2, when not meaning, hydrogen is made not to be supplied to a fuel cell from MH tank aggregate 3. In 
Idition, solenoid valves simian virusl, simian virus2, and simian virus3 are controlled by the control unit which is not 
ustrated. 

036] Moreover, the internal pressure of the high-pressure hydrogen tank 2 is measured by the pressure sensor which 
not illustrated. Moreover, the hydrogen quantity to be stored (hydrogen quantity to be stored) of MH tank aggregate 
is also measured by the pressure sensor which is not illustrated. Each measurement value is transmitted to a control 
lit, and a control unit performs the alarm display of the hydrogen residue of the high-pressure hydrogen tank 2 and 
Htank aggregate 3 based on this measurement value. Incidentally, in order to know the residue of MH tank 
;gregate 3 correctly with a pressure, the temperature of the MH tank 3 1 is managed so that it may become 
edetermined temperature. 
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337] Next, operation of hydrogen storage equipment 1 which gave [ aforementioned ] explanation is explained. 
awing 4 is an operation flow chart at the time of hydrogen storage equipment supplying hydrogen to a fuel cell, in 

a control program and (b) show MH tank aggregate operation routine, and (c) shows a high-pressure hydrogen tank 
eration routine. 

338] Restoration of the hydrogen to hydrogen storage equipment 1 is performed as follows (refer to drawing_3 ). If 
s hydrogen residue of the high-pressure hydrogen tank 2 and MH tank aggregate 3 decreases, a driver will drop in at 
lydrogen station and will fill up vehicles (hydrogen storage equipment 1) with hydrogen. In addition, based on the 
sasurement value of said pressure sensor, a control unit judges a hydrogen residue, and a driver is told about it (an 
irm display is carried out). 

039] Restoration of hydrogen connects the hydrogen feed hopper of hydrogen restoration equipment and the 
drogen restoration mouth 4 of hydrogen storage equipment 1 which were installed in the hydrogen station and which 
s not illustrated, and is started by supplying hydrogen to hydrogen storage equipment 1 by the high pressure (for 
ample, 35MPa(s)) from hydrogen restoration equipment. 

040] Hydrogen branches, after carrying out conduction of the hydrogen restoration mouth 4 and the filter 5, and one 
>w carries out conduction of the solenoid valve SV1 of an open state, and is supplied to the high-pressure hydrogen 
ik 2. The flow of branched another side carries out conduction of the regulator 6 for restoration, and is supplied to 
H tank aggregate 3. At this time, solenoid valves SV2 and SV3 are made into a closed state, and hydrogen is made 
•t to be supplied to a fuel cell from the high-pressure hydrogen tank 2 and MH tank aggregate 3. In addition, the 
gulator 6 for restoration decompresses the pressure of the high hydrogen supplied from hydrogen restoration 
uipment to 5MPa(s). With this regulator 6 for restoration, since the pressure of the suitable hydrogen for each MH 
ik 31 is impressed, thickness of the MH tank 31 can be made thin and can be lightweight-ized (and miniaturization), 
oreover, heat transfer of the interior and the exterior of the MH tank 31 can be made good by making thickness thin. 
041] After restoration of hydrogen is completed, while a solenoid valve SV1 is made into a closed state, connection 
the hydrogen restoration mouth 4 and a hydrogen feed hopper is canceled. In addition, since the hydrogen 
storation mouth 4 has the function of a check valve, in case a hydrogen feed hopper is removed from the hydrogen 
storation mouth 4, hydrogen does not begin to leak. 

042] The hydrogen which hydrogen storage equipment 1 stored is supplied to a fuel cell as follows (refer to drawing 
and drawin g 4 ). First, a control program is performed by the control unit (refer to drawing 4 (a)). At Step SI 1 of a 
•ntrol program, it judges whether it is "internal pressure >=0.3MPa (gage pressure) of MH tank aggregate 3." 0. It is 
e pressure which can be judged that the residue of the hydrogen stored in MH tank aggregate 3 if the desorption 
essure force of MH tank aggregate 3 becomes lower than this value at the time of a certain temperature (for example, 
) degrees C) of a pressure called 3MPa was lost mostly, and change with the kinds and the temperature managed of a 
'drogen storing metal alloy. Moreover, this pressure is a pressure of the minimum required of being stabilized and 
>erating a fuel cell system (this pressure changes with specifications of a fuel cell system). 

043] When the internal pressure (40 degrees C) of MH tank aggregate 3 is 0.3 or more MPas (YES), it shifts to a fuel 
:11 from MH tank aggregate 3 at MH tank aggregate operation routine that hydrogen should be supplied (SI 2). On the 
her hand, when the internal pressure of MH tank aggregate 3 does not fulfill 0.3MPa(s) (in the case of NO and 
npty), it shifts to a fuel cell from the high-pressure hydrogen tank 2 at a high-pressure hydrogen tank operation 
utine that hydrogen should be supplied (SI 3). That is, when the residue (residual pressure) of hydrogen is in MH 
nk aggregate 3, priority is given from MH tank aggregate 3, and hydrogen is supplied to a fuel cell. Since priority is 
ven to difficult MH tank aggregate 3 of residue detection and it is made by doing in this way in empty, detection of 
e hydrogen capacity of the hydrogen storage equipment 1 whole becomes easy. 

•044] By MH tank aggregate operation routine (refer to drawing 4 (b)), a solenoid valve SV2 is closed and it is made 
closed state, and a solenoid valve SV3 is opened and it changes into an open state (S21). Thereby, hydrogen is 
ipplied to a fuel cell from MH tank aggregate 3 through a solenoid valve SV3 and the 2nd regulator 8 for discharge. 
045] Next, it judges whether it is "internal pressure (hydrogen-desorption-pressure force) >=0.3MPa (gage pressure) 
■MH tank aggregate 3" (S22). The meaning of a pressure called these 0.3MPa(s) is as having described above. When 
e internal pressure of MH tank aggregate 3 is 0.3 or more MPas (YES), processing is continued as it is and the 
•essure of MH tank aggregate 3 is supervised. That is, judgment of Step S22 is continued. The hydrogen which should 
j supplied to a fuel cell is because it still remains in MH tank aggregate 3. On the other hand, when the internal 
•essure of MH tank aggregate 3 does not fulfill 0.3MPa(s), (NO) performs MH tank aggregate residue alarm display 
123). It is for telling a driver about that there is no hydrogen residue of MH tank aggregate 3. And it returns to a 
mtrol program (RETURN). 

1046] When it returns to a control program and the internal pressure of MH tank aggregate 3 is less than 0.3 MPas as 
judged whether it was "internal pressure (hydrogen-desorption-pressure force) >=0.3MPa (gage pressure) of MH 
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ik aggregate 3" and being described above at Step SI 1, (NO) shifts to a high-pressure hydrogen tank operation 
itine(S13). 

)47] By the high-pressure hydrogen tank operation routine, a solenoid valve SV2 is opened and it changes into an 
en state, and a solenoid valve SV3 is closed and it is made a closed state (S31). Thereby, hydrogen is supplied to a 
;1 cell from the high-pressure hydrogen tank 2 through a solenoid valve SV2 and the 1st regulator 7 for discharge. 
)48] Next, it judges whether it is "internal pressure (hydrogen-desorption-pressure force) >=0.3MPa (gage pressure) 
a high-pressure hydrogen tank" (S32). 0. It is the pressure which can be judged that the residue of the hydrogen 
•red in the high-pressure hydrogen tank 2 if the internal pressure of the high-pressure hydrogen tank 2 becomes 
ver than this value of a pressure called 3MPa was lost mostly. In addition, there is little change by the temperature of 
s pressure compared with it of MH tank aggregate 3. When the internal pressure of the high-pressure hydrogen tank 
s 0.3 or more MPas (YES), processing is continued as it is and the pressure of the high-pressure hydrogen tank 2 is 
servised. That is, judgment of Step S32 is continued. The hydrogen which should be supplied to a fuel cell is 
-ause it still remains in the high-pressure hydrogen tank 2. On the other hand, when the internal pressure of the high- 
issure hydrogen tank 2 does not fulfill 0.3MPa(s), (NO) performs a high-pressure hydrogen tank residue alarm 
iplay (S33). It is for telling a driver about that there is no hydrogen residue of the high-pressure hydrogen tank 2. 
id it returns to a control program (RETURN). Thereby, the hydrogen stored in the high-pressure hydrogen tank 2 and 
Ei tank aggregate 3 is consumed. 

)49] In addition, deformation implementation of this invention can be carried out broadly, without being limited to 
d 1 operation gestalt. For example, the restoration line of the hydrogen to the high-pressure hydrogen tank 2 and the 
;toration line of the hydrogen to MH tank aggregate 3 may become independent like hydrogen storage equipment 1 A 
the modification shown in drawing 5 . This hydrogen storage equipment 1 A corresponds, when the hydrogen 
;toration equipment of for example, a hydrogen station is equipped with the both sides of the high-pressure line for 
jh-pressure hydrogen tank restoration, and the medium-voltage line for MH tank aggregate restoration. In this case, 
s good to make a mistake in tying and to differ the size of the hydrogen restoration mouth 4 etc. from a viewpoint of 
mention by the object for high-pressure lines and the object for medium-voltage lines. 

350] Moreover, the solenoid valve simian virus 1 shown in drawing 3 is changed into a check valve, and hydrogen 
iy not usually be made not to sometimes be supplied at MH tank aggregate 3 from the high-pressure hydrogen tank 
Moreover, you may use together a solenoid valve simian virus 1 with a regulator like the regulator 6 for restoration, 
oreover, hydrogen is simultaneously emitted from both the high-pressure hydrogen tank 2 and MH tank aggregate 3, 
d you may make it supply a fuel cell. Moreover, although the high-pressure hydrogen tank 2 and MH tank aggregate 
vere considered as the composition connected in parallel to the fuel cell in draw ingjj , you may make it connect the 
>h-pressure hydrogen tank 2 and MH tank aggregate 3 in series to a fuel cell. In this case, the pressure of the high 
drogen of the high-pressure hydrogen tank 2 and the pressure of the high hydrogen from hydrogen restoration 
uipment are made not to be impressed to MH tank aggregate 3. Thus, if it is, it will not be asked whether MH tank 
gregate 3 is in-series, and is connected with the high-pressure hydrogen tank 2, or it is parallel and connects, 
oreover, although the fuel cell electric vehicle was explained to the example for this invention, it is applicable to the 
drogen fueled car which carried the hydrogen fueled engine which uses hydrogen as fuel. Moreover, this invention is 
plicable also to the hydrogen use device of a stationary type. 

051] .' 
ffect of the Invention] Since it is filled up with hydrogen combining the hydrogen tank which stores hydrogen in the 
ite of the hydrogen storage means which contained the hydrogen storing metal alloy, and gas among this inventions 
plained above according to hydrogen storage equipment according to claim 1, hydrogen storage equipment can be 
^htweight-ized compared with the case where the hydrogen of the amount of said is filled up only with a hydrogen 
)rage means. Moreover, compared with the case where the hydrogen of the amount of said is stored, hydrogen 
>rage equipment is miniaturizable only by the hydrogen tank. And it becomes possible by being filled up with 
drogen so that the pressure of a hydrogen tank may become high rather than a hydrogen storage means to make 
ickness of a hydrogen storage means thin. That is, hydrogen storage equipment can be lightweight-ized. And 
:ating/cooling becomes easy by making thickness of a hydrogen storage means thin, and it becomes easy to take out 
'drogen from a hydrogen storage means, and becomes easy to be filled up. Moreover, as for low low-temperature 
iring starting etc., the pressure of a hydrogen storage means can supply hydrogen from a hydrogen tank. Moreover, 
mpared with the case where only a hydrogen storage means is filled up with hydrogen, calorific value in a hydrogen 
)rage means can be lessened. If calorific value is lessened, restoration (occlusion) time can be shortened or the 
ermal burden to the material which constitutes a hydrogen storage means can be lessened. Moreover, according to 
'drogen storage equipment according to claim 2, the pressure of hydrogen can be certainly decompressed to a 
edetermined pressure, and it can be filled up with hydrogen. Therefore, restoration of the hydrogen to hydrogen 
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rage equipment can be ensured. Moreover, according to hydrogen storage equipment according to claim 3, since a 
irogen storage means is constituted including two or more hydrogen storing metal alloy tanks, it becomes easy to 
ry out heating/cooling. Therefore, hydrogen can be taken out with sufficient responsibility or occlusion (restoration) 
the hydrogen can be carried out quickly. 
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■f4 (S2 2) . COO. 3MPaJ:V^flE:*Jtf>»Hc{4 
miLtltt5*)X-fo&. MH3>>7M^&3<nfoJ±tf 
0. 3MPaliLhO^ (YES) Ji, ^cDi£5IUI£^ 
ft. MH? y?MSft3<Ol£f)ZmM?Z>. 049. X 
7^7"S2 2^H»r£ISSW-4. 

* fc'M H ? 3 CSot ^4 frhX'h 
4.—*. M H 3 <Df*lff#0. 3MPatC 

Sffc3:V>%& (NO) li, MH?y?££ffc8i»«S«j* 

(S23> . MHfytmswscvfcmmm^j: 

^ZtZYv-iJMz'fthit&tzthX-foh. 3^ 
ho— n^o^AKKft (RETURN) . 
[0046] nyfD-^/n^^ACISfc, X-fy 
/SI 1 T\ >"]viH^^^*-^#:3c0rtJE (**&#£ 
SO. 3MPa (y-^'JE) j *^*^fJJBrL. I? 
IBtTtifcO. MHr?>-?m^tt3c7>|*|JE**0. 3MP 
a*»*>%& (NO) 14. J9fJEE*3R^^^#»yP— 
Wrt^-h ( S 1 3 ) . 

[0047] &E*.m?>?imtu-i->Tiz. mm# 

SV2£HJWCHHflRfcU m&#SV3£PBttra£ 
JEUc-Tft ( s 3 1 ) „ rfttcJ: *) . aJE**^ 2#> 
m&#SV2&t^ffifflm^AU-*7£:frL 

[0048] KC- rft&Kffi^y^OrtiE 
ffi^j) SO. 3MPa (.y—isfE) j *^f*»i&WBrr4 

(S32) . 0. 3MPatViiEWl mf±*.m?y 
? 2 OF*j£E#*.r Offl 4 0 1 ffi< =5r 4 fc «£EtK*^ y? 2 
tcBf irT v * & **<oaab6<{ J<a'^r < ^ -d t spJBrT 
#4ffi*T*4. ^fc. <IOE^OffiKlc4 4»4M 
H^y^m-^f*:30-f-n^Jt^T^V\ «JE*^^^ 
7 2(7)^0. 3MPaH±^ (YES) {4. ^CO 

mK*m?y9 2<r>K-hikmm-h. 

XT77S3 20¥«Br*«IIE-r4. M^tilC 
mkt^-^m^^ ±tlm&imsy9 2\,z^x\^h 
*^T'$>4 . — SJE^Km^ 2c7)rtffi^'0 . 3 M 
Pat:)M^^ (NO) (4SflE7K*^v^«S§felS 

( s 3 3 ) . is&>m? y? 2<o**»*a«$r 

V^t$rF5-fvMc»^4^T'$>4. -eLT. 3>- 
bD-zL-rn^vACIS ( RETURN ) . Cix(c4 0. » 
E?J<*^ y 9 2 M h ? y 7 MS ft 3 (cflf ^$ iiT v * 
4*Sii#?g»§ix4. 

[ 0 04 9 ] *^{4milBL^-^«®^IS^ 

$ix4^t=5:<. $&fc<$amm-t&zttfx'%&. m 
tn. m 5 ^-t^mm^mB^m 1 a«4 ^ 
nK?m 7y?2 ^mmnyzm 74 ytMHfytm 
3 <\c?>*mco3£m y 4 yim$L t <ot* -> t t 

4v^. CO*«jBWa6aiAJ4, Wi.{4*«X7 i ->'3 
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>cD*mttnmmizm&*m?>7jfcmm<Dmf±7'i> 
tix^z tgr&izttfc-f h%><n>X'hh» i\<^m^<.i, ssr 

[0050] mSiZTfi-fWM&SV 1 Srj£ih#lc 

U-^fcfifffltTtJ:^. 4*:, »ffi**^>-^2S.^ 

fit«t««t4J:3tUt.^. 4fc. 03T<2. 
«m«*fiK«- LT «EtK*^ V?2&t/MH*>?m-£ 
*3*M^Jfc««^S««i: Ufc**. «m«l!>fc:*tLT 
ftJE**? V ? 2 H 9 >?M&W 3 £l6?!Hc«« 

3 tc« je**? v ? 2 ^mn&.jj^mummw 

;<7DJ: 5fcLTS>ixfcf. «E**^>-^2tIVIH^>-^ 
[0051] 

[WH^as*] mmmLtt&mi-hmxm i tie 

mfm^b tfximx'7mzmm-&7m? z®. 
x.&Jbitx*mz?{M-r&<?)x\ 7mmm^®mix'\s\ 

ft-riifc**^**. 4^, 7m?>?tairX'mm<?>7k 
*m9Tmkm*$kmt-th^ttfx*^h. 



36*03t«L J ^r<*6. 4fc. **JB«*a^)E*A*fi 

tzkifczt. 3mm.*'M%<-t&b. %m am.) 
mfccoKji txw± Lx*m*jttm-t& z 1 & . 

1 t 4 . * fc , if ^« 3 tffi«{<7)**fifl^M^ 

[HI] MH^y?«f*)ff, fMJtRtf**«OWft£ 
jjrf0T*2b.|>. 

[02] *3%HJfc^ 4 — mfc^3B^>*« jraS6JB3&« 
[03] A £ -llJ&feJ&l^kfiiSf Se^BO 

7u>v7m$mx'hh« 

[ H4 ] 03 0**JS78^«*««mWft(=*«*« 
D-;l/7n^7A, (b) imH?y7W&Wftm)V- 

[05] m&m<n>*mm%iw.<7>7v -y ?itf£0-T 

[06] *»««-&Ao«ftt ^^-r P ( EEJi ) - c 

(«J£) -T <ia«) HT»S. 

[flr-^Ot&BH] 

1, 1A - 7j<*g?jffi^B 

2 - (7}<»^y^) 

3 - MH^y^I^ft (*fgS?Sj3M£) 
3 1 - MHfy? (imim&-&?>'7) 

6 - jmrni/^j-i/-? (mje^s) 
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[HI] [06] 




AMI! 

[02] 




[03] 
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[H4] 

Wx^n-^TD^A. <b)UHM^»mn^-y (c)SE***>ffrafl-f-> 




[05] 



(XXW 




F?-A(##) 3E072 M10 EA10 

5H027 AA02 BA13 BA14 DDOO 



